SH3P2 is a negative regulator of cell motility whose function is inhibited by ribosomal S6 kinase-mediated phosphorylation.
Although the extracellular signal-regulated kinase (ERK) pathway functions downstream of Ras in induction of the cell motility response, the detailed molecular mechanism by which this pathway regulates cell motility has remained elusive. The application of a functional expression cloning strategy to discover proteins that regulate cell motility has resulted in the identification of an SH3 domain-containing protein, SH3P2. Overexpression of SH3P2 in HeLa S3 cells inhibited cell motility, whereas RNA interference-mediated depletion of SH3P2 enhanced motility in various tumor cell lines, suggesting that SH3P2 functions as a negative regulator of cell motility. The expression level of SH3P2 alone did not correlate well with the motility of tumor cells, however. SH3P2 was phosphorylated on Ser(202) by ribosomal S6 kinase (RSK) in an ERK pathway-dependent manner, and such phosphorylation inhibited the ability of SH3P2 to suppress cell motility. The RSK inhibitor BI-D1870 suppressed SH3P2 phosphorylation and tumor cell motility as effectively as did the MEK inhibitor PD184352. Furthermore, expression of the unphosphorylatable SH3P2 mutant SH3P2(S202A) inhibited tumor cell motility, indicating that phosphorylation of SH3P2 at Ser(202) is a key determinant of such motility. These results suggest that SH3P2 is an essential molecule that functions downstream of the ERK pathway to modulate cell motility.